The z-component spin pair correlationCZ(r) of the one-dimensional quantum XXZ-model is calculated by the decoupled cell Monte Carlo method. At higher temperatures I cz(1)1 increases with increasing off-diagonal coupling constant lx, whereas CZ(2) always decreases with Ix. Concept of off-diagonal induction of short-range order is introduced and discussed.
It is widely accepted among statistical physicists that quantum effects usually prevent a growth of long-range order of diagonal variables, which is originally present in classical systems. For example, iIi the two-dimensional (2D) Ising model the long-range spin-pair correlation below the transition temperature is broken when some amounts of exchange interactions of off-diagonal spin components are added to the original Hamiltonian of the Ising model. This breakdown of correlation results in the absence of phase transitions in 2D quantum isotropic Heisenb6:rg model.
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However, the situation might be different for short-range order. For instance, the resonating valence bond states in the antiferromagnetic triangular lattice suggested by Anderson 2 } imply the strong nearest neighbour spin correlation induced quantum mechanically, or off-diagonally. We still do not have enough understanding as to how such quantum effect acts on the short-range correlation of diagonal variables.
As the first attempt to this problem we take the quantum XXZ-model (s=1/2) on a linear chain. The Hamiltonian of the model is given by
where a iX, a/and a/are the components of the Pauli spin operator of the i-th site.
Jx and J;i are coupling constants. 'The Hamiltonian (1) is reduced to the Ising model for Jx=O and to the XY-model for Jz=O; for these models exact solutions are available.
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To (1) we apply the decoupled cell Monte Carlo method (DCM)6) to compute the spin pair-correlation function defined by (2) Taking the representation in which a/is diagonal, Qperators ax, aYand a z are given In' our Monte Carlo calculation we started at the antiferromagnetic Ising model (jz= -1, Ix=O), and then increased Ix from zero at various reduced temperatures T* =kBT/llzl, fixing the value of Iz at -1. The number of lattice sites in the decoupled cell (DC), that is the size of DC, was usually 9, and the total number of lattice sites on a torus chain was 256. The first 10000 Monte Carlo steps (MCS) was used to let the system reach equilibrium, and the subsequent 30000 MCS were used to compute CZ(r) as a time average.
We show, in Figs Fig. 1 that IC Z (l)1 increases monotonically with Ix at T*=1.3 and 1.5, whereas it decreases monotonically at T*=0.7 and 0.9. In order to look into the situation more closely near the demarcation temperature To*, we computed C Z (l) just at To* using DC with various sizes n. We show, in Fig. 3 , the dependence of 0"(1) on n as well as Ix. below 4/7[2 for n==5 and 9. Previously, we have checked the validity of our DCM by comparing our result for 1D XY-model with the exact analytical result,4) finding that for n=l1 and for kBT/lx~0.3 our method works very we11.
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Thus, using our results for smaller Ix, we can safely conclude that as we increase Ix from zero at T*> To*, ICZ(l)1 increases with Ix up to a certain value which is not less than 4/7[2.
On the other hand, C Z (2) monotonically decreases up to zero with increasing Ix. We may call the increase of ICZ(l)1 with increasing Ix as shown in Fig. 1 "OffDiagonal Induction of Short-Range Order' (ODISRO), since the inducer of the order is the off-diagonal interaction with respect to the physical quantity whose short-range order is our concern. ODISRO is the quantum effect to reduce the free energy of the system by inducing the short-range order off-diagonally. Such off-diagonal effect is not found in the classical spin model, where only the diagonal interaction induces the short-range order (DISRO). It is interesting to note that though the effect is quantum, ODISRO in the 1D XXZ -model is positive only at high temperatures. In high temperature region a growth of the short-range order in z-direction is insufficient in the Ising model. When we include the off-diagonal interaction lx, the short-range order in XY-plane is induced. This induction makes a promotion of a growth of the shortrange order in z-direction (ODISRO). At lower temperatures DISRO is so strong that off-diagonal interaction tends to suppress the short-range order. Then, in the lattice like the triangular lattice, where DISRO is weak due to the so-called frustration, there could be a room for ODISRO to operate more significantly. General feature of ODISRO against DISRO is a problem yet to be elucidated.
